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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 03 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)[>3 Responsive to communication(s) filed on 28 February 2002 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-28 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) IE Claim(s) 1-28 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
Priority under 35 U.S.C. §§ 119 and 120 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

ajDAII b)D Some*c)Q None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

13) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application) 

since a specific reference was included in the first sentence of the specification or in an Application Data Sheet. 
37 CFR 1.78. 

a) D The translation of the foreign language provisional application has been received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific 

reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1 .78. 
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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 1-28 are rejected under 35 U.S.C. 102(e) as being anticipated by Mantor et al. 
(U.S. Patent No. 6,624,818). 

Referring to claims 1, 16, 17, and 28, as shown in Fig. 1, Mantor et al. teach a 
computation module 10 that may be used in a geometric engine of a video graphics circuit. The 
computation module includes a computation engine 12, an arbitration module 14, memory 16, 
and a plurality of thread controllers 18-24 (calculation pipelines). Each of the plurality of 
thread controllers 18-24 corresponds to a particular thread 28-34 of an application 26. The 
application 26 may be an application corresponding to processing geometric primitives for use 
in a video graphics circuit (col. 2, lines 61-67, and col. 3, lines 1-10). FIG. 5 illustrates a flow 
diagram of a method for arbitrating access to a computation engine within a geometric engine of 
a video graphics system. The process begins at step 140 where a determination is made as to 
whether at least one operation code is pending. The operation codes are received from a 
plurality of thread controllers, where each thread controller manages a corresponding thread of 
a given application. Since each of the thread controllers operates independently of the others, 
multiple operation codes may be received at any given operational cycle of the operational 
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engine. Preferably, each thread controller only provides one operation code for processing at a 
given time (latency) (col. 28, lines 22-33). If it is determined at step 146 that more than one 
operation code is pending, the process proceeds to step 154. In one embodiment, the 
application specific prioritization scheme prioritizes operation codes based on two primary 
objectives (two levels). Within the categories of threads (i.e. lighting threads, transform 
threads, etc) operation codes corresponding to vertices that have been in the pipeline the longest 
have highest priority (high latency). In other words, the application specific prioritization 
scheme prioritizes operation codes for a first input data set over operation codes for a second 
input data set, wherein the first input data set is received for processing prior to the second input 
data set (col 28, lines 55-67, and col. 29, lines 1-12). 

In regard to claims 2-3, and 18, Mantor et al. teach each of the thread controllers 601-603 
(Fig. 1 1) may be implemented as a state machine or sequence controller that generates a 
sequence of sets of operation code identifiers (pre-determined manner) corresponding to the 
operation codes to be executed within the computation engine 640 (col. 19, lines 25-30). 

Referring to claims 4 and 19, as shown in Fig. 5, Mantor et al. teach a flow diagram of a 
method for arbitrating access to a computation engine within a geometric engine of a video 
graphics system. The process begins at step 140 where a determination is made as to whether at 
least one operation code is pending. The operation codes are received from a plurality of thread 
controllers, where each thread controller manages a corresponding thread of a given application 
(col. 28, lines 22-32). Thus, it is implied that the pending thread is available for processing. 

In regard to claims 5-10, 20-25, Mantor et al. illustrates in Fig. 6 a method for arbitrating 
access to a computation engine of a geometric engine that may be used in a video graphics 
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circuit. The method begins at step 160, where the thread controllers only provide operation 
codes to the arbitration module that may be executed without latency order contention. Each of 
the thread controllers is responsible for understanding the dependencies amongst operation 
codes as well as the latencies associated with the execution of operation codes included in their 
respective thread. As such, the thread controllers can control the time at which various 
operation codes are issued to make sure that, for dependent operation codes, the latency 
requirements of any operation codes upon which the dependent operation codes depend are 
satisfied. As stated above, each thread controller may only have one operation code pending at 
any one time. The thread controller receives notification when execution of its pending 
operation code commences. Based on this notification, and possibly the understood latency 
associated with the operation code that just began executing, the thread controller can determine 
when to submit another operation code for execution (col. 29, lines 22-45). Fig. 7 illustrates the 
application corresponds to geometric primitives in accordance with the OpenGL specification as 
used in a video graphics circuit, the input data may correspond to vertex data for primitives to 
be processed (col. 30, lines 29-54). 

In regard to claims 11-15, and 26-27, as shown in Fig. 13, Mantor et al. teach the 
latencies associated with the first and second memories 830 and 870 may be such that multiple 
memory bypass registers are included in serial chains corresponding to each of the first and 
second memories 830 and 870. Thus, multiple memory bypass registers may be included for 
each memory such that multiple time-delayed versions of the results produced by each of the 
operation units 810 and 850 are available. Such multiple time-delayed versions each provide a 
different level of latency, where, the number of bypass registers included for each memory may 
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be associated with the latency for that particular memory (col. 24, lines 60-67, and col. 25, lines 
1-5). Since the bypass registers is associated with the number of clock cycles, the high and low 
latency can be determined by the number of clock cycles. 



examiner should be directed to Hau H. Nguyen whose telephone number is: 703-305-4104. The 
examiner can normally be reached on MON-FRI from 8:30-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Bella can be reached on 703-308-6829. 
Any response to this action should be mailed to: 
Commissioner of Patents and Trademarks 
Washington, D. C. 20231 
or faxed to: 

(703) 872-9314 (for Technology Center 2600 only) 
Hand-delivered response should be brought to Crystal Park II, 2121 Crystal Drive, 
Arlington, VA, Sixth floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Technology Center 2600 Customer Service Office whose 
telephone number is (703) 306-0377. 
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